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ABSTRACT 


Experiments  lending  toward  ■easnrenents  on  the  photodestrnetion  of 
nitron* than*  have  bean  initiated.  The  photodissoeiation  of  has  been 
observed  and  preliminary  experiments  on  the  photodetaehment  and  photo¬ 
dissociation  of  CB  have  been  carried  ont.  The  absorption  spectrnm  of 
nitrome thane  in  the  wavelength  range  3S0  to  190  am  has  been  measured  with 
0.001  am  resolution.  A  feasibility  study  of  induced  fluorescence  experiments 
to  determine  the  spectra  of  polyatomic  free  radicals  has  been  carried  out.  An 
improved  detector  system  has  been  installed  in  the  apparatus  and  performance 
tests  are  underway. 


INTRODUCTION 

This  status  report  describes  the  progress  of  our  program  for  the  period 
January  1,  1983  to  December  31,  1983,  under  Contract  N00014-83-K-0134. 

During  this  period  an  abstract  was  submitted  and  a  presentation  was  made 
to  the  UII  International  Conference  on  the  Physics  of  Electronic  and  Atomic 
Collisions  which  was  held  July  27  through  August  2,  1983.  A  copy  of  the 
abstract  is  included  as  Attachment  A. 

There  have  been  no  changes  in  personnel.  Dr.  Larry  Gardner  is  continuing 
to  spend  901  of  his  time  (i.e.,  100%  of  productive  time)  on  this  contract. 

Attachment  B  lists  the  Principal  Investigator's  scientific  activities  and 
their  sources  of  support. 
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RESENT  R06BES8 

We  Im  etrriid  oat  iztmiTi  developMat  tests  is  order  to  aseertaia  oar 
ability  to  geaerate  besas  of  tbs  aegative  ioas  of  aitroaethaae  sad  its 
frsgaeats.  To  date  we  bare  observed  beaas  of  tbe  following  aoleealar  ioas 
ms lag  aitroaethaae  vapor  as  tbe  soaree  gas  ia  oar  preseat  ioa  somroet 

CHgNDj!  CBjNO^j  CHNOjJ  CNO^t  N0£;  NO- »  CNO“ ;  CH~j  CH”  . 

Tbe  beaa  e arrests  obtaiaed  have,  ia  general,  beea  saffieieat  for  carry lag  oat 
pbotodissociatioa  ezperiaeats  oa  tbe  pbotodetaebed  aeatral  for  all  of  tbese 
bat  It  reasias  likely  that  a  soaree  optiaisatioa  or  developaeat 

effort  (described  ia  oar  1)B  proposal)  will  be  repaired  before  Maser  lag 
pbotodissociatioa  cross  sectioas  for  CBgNOlg  as  lag  tbe  fast  beaas  teehnigae. 

We  have  deaoastrated  tbe  feasibility  of  pbotodissociatioa  ezperiaeats 
with  oar  apparatas  as lag  tbe  aoleealar  ioa  ^  aad  a  coaxial  laser  beaa  vitb 
pbotoa  wavelengths  ia  tbe  red  ((20  to  (40  aa) .  We  bare  observed  tbe  ■+ 
fragaeat  as  lag  tbe  parallel  plate  aaslyser  to  select  it  oat  of  tbe  prlMry 
beaa.  We  have  also  observed  aeatral  I  fragMats  avay  froa  tbe  beaa  axis  aaiag 
aa  array  of  discrete  particle  aaltipliers.  The  resalts  of  this  acre  preseated 
at  tbe  UII  Iateraatloasl  Coafereaee  oa  tbe  Physics  of  Blectroaic  aad  btcaic 
Colliaioas. 

We  have  carried  oat  feasibility  stadias  oa  ladaeed  flaoreseeaee 
experiMats.  Details  of  tbese  experiMats  were  iaeladed  ia  oar  1903  proposal. 

We  have  carried  eat  Masareaeats  oa  tbe  sbeorptioa  epeetraa  of 
aitrcMtbame  vapor  im  tbe  vaveleagth  raage  350  to  190  aa  vitb  0.001  aa 
resolatioa.  We  eee  ao  differeaee  la  tbe  shape  of  tbe  sbeorptioa  epeetraa  froa 
that  reported  by  Taylor*  |til.  (Iat.  J.  Cbea.  Kiaeties  12.*  231  (1900)).  We 
fiad  oaly  a  differs  epeetraa*  vbleb  iadieatee  a  high  probability  for  tbe 


occurrence  of  dissociation  after  photon  absorption. 

Sobs  additional  nessurenents  hays  been  made  on  the  photodetachnent  of  CH~ 
for  photon  wavelengths  froai  about  590  u  to  640  nss.  This  work  was  pr  el  in  inary 
to  an  initial  photodiasoeiation  ezperinent  on  CH.  This  latter  ezperinent 
required  improvement*  in  our  ion  aoeelerator.  Those  iaprovenents  have  been 
implemented,  and  a  reviaed  ezperinent  on  the  photodissooiation  of  CH  will  be 
carried  out  in  the  near  future. 

We  have  also  upgraded  the  fragment  detector  aysten  uaed  in  the 
ezperinent.  A  channelplate  detector  with  a  coarse  discrete  anode  array  haa 
been  installed  in  the  ezperiaental  apparatua.  This  detector  systea  will  allow 
us  to  nake  aeasureaents  of  photodissooiation  cross  sections.  Our  goal, 
however,  is  eventually  to  replace  the  anode  of  this  detector  with  one  which 
will  also  allow  us  to  neasure  accurate  fragment  impact  positions  and  tines. 
Until  such  an  anode  is  prepared  and  the  eleetroniea  needed  to  operate  it  are 
acquired,  we  will  gain  operating  and  deaign  ezperience  using  the  coarse  anode 
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L.  D.  Cardner  and  J.  I..  Kohl 

Harvard-Saiehaonian  Center  for  Astrophysics.  60  Garden  St..  Cambridge,  MA  021  US  IKS. A. 


H«  are  using  a  new  technique  to  measure  photodis¬ 
sociation  cross  sections  for  neutral  molecules  that  la 
especially  promising  for  chemically  unstable  species. 

The  experimental  arrangement  (see  Fig.  1)  produces 
negative  ions  of  the  molecule  of  Interest  which  are 
sccelereted,  mass  analyzed  and  subsequently  undergo 
photodetachaent  by  a  coaxial  pulsed  laser  beam.  The 
fast  neutral  beam  of  molecules  so  prepared  is  then 
photodissociated  by  a  second  pulsed  laser  beam  which 
is  perpendicular  to  Che  molecular  beam.  Fragments  from 
the  photodissociation  can  be  detected  away  from  the  beam 
axis  with  either  an  array  of  discrete  secondary  elec¬ 
tron  type  particle  multipliers  or  a  single  large  area 

position  sensitive  particle  detector  such  as  a  channel- 

1  2 

plate  with  a  multiple  anode  array.  ’  The  detection  of 
all  fragments  from  a  single  dissociation  event  together 
with  measurements  of  their  impact  positions  on  the  de¬ 
tector  and  the  time  of  defection,  permit  the  mass  of 
each  fragment  as  well  as  the  kinetic  energy  of  each 
fragment  to  be  determined. 

To  date  we  have  constructed  the  apparatus  and  made 
measurements  on  the  photodetachment  of  several  molecular 
and  atomic  ions.3  Additional  measurements  on  the  photo- 
detachment  of  CH~  and  0H~  will  be  reported  here.  Re¬ 
cently,  to  teat  the  apparatus,  we  have  observed  the 
photodlssodatlon  of  excited  states  of  11^  using  a  pulsed 
Md:YAG  pumped  dye  laser  that  is  operated  near  640  nm. 
Fast  neutral  fragments,  l.c.,  H  atoms,  are  detected 
away  from  the  beam  axis  with  an  array  of  discrete  parti¬ 
cle  multipliers.  Charged  fragments,  i.e.,  H+  ions,  are 


deflected  out  of  the  beam  by  a  low  resolution  parallel 
plate  electrostatic  analyzer,  and  are  detect  orl  with  a 
particle  multiplier.  Efforts  to  record  both  the  H+  and 
H  fragments  in  coincidence  are  underway. 

Experiments  are  also  being  carried  out  on  the 

photodissociation  of  the  Cl!  radical  through  its  pro- 
2+4 

dissociating  C  E  state.  This  state  can  bo  reached 
from  the  CH  ground  state  with  photon  wavelengths  near 
3t4  nm.3  Progress  on  these  experiments  wilt  i>e 
reported. 

This  work  was  supported  by  the  Smithsonian 
Institution  through  its  Scholar] v  Studies  Program  and 
by  the  Office  of  Naval  Research  Contract  N00014-S3-K- 
0134  to  the  Smithsonian  Astropliysical  Observatory. 
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